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1. 1Introduction

This user manual describes a ratio forecasting program developed at IWR.
Several common ratio forecasting methods are available to the analyst in the
program. These methods and their appropriate uses are described in section 2

of this manual. A presentation of the procedures involved in running the

program is provided in section 3.

The development of this program proceeded from the observation that many Corps
study areas are too small to have forecasts available for them. Since many
plan formulation and evaluation tasks require forecasts of study area
variables such as population, income, and employment the Corps analyst often
faces a dilemma in obtaining or generating such forecasts for small study

areas.

The ratio methods described in this manual and available in the program offer
a means to generate forecasts of socio-economic variables for small areas.
The methods are widely used to generate population and employment forecasts
(see for example, Shyrock, et al 1972; Hammond, 1973; Greenberg, et al, 1978;
U.S. Bureau of the Census, 1972). It should be noted that other variables of
interest to Corps planners (e.g. income, price levels, etc.) can be forecast
using the ratio methods described in this manual. Essentially, these methods
produce forecasts for small areas by allocating an independently derived
forecast of the variable(s) for a larger area (state, SMSA) among smaller
subcomponent areas on the basis of past ratios of these smaller areas to the

larger area for the variable being forecast.
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These methods can thus be used to '"step-down'" forecasts for larger areas to
study areas using a definable analytic structure and framework. Ratio
techniques are premised on the assumption that a small area will continue to
have a similar relationship to a larger area. The methods, thus, are wholly
"top~down" in the way in which small area forcecasts are derived. They do not
take into account plans, expectations and develoments in the small area which
may affect the historical relationship between small and large areas combined
in the ratio(s) being used to generate forecasts. Judgment, on the part of
the analyst, is thus necessary in using these techniques to generate forecasts

just as it is necessarv in adequately using any other forecasting method.

The central focuses of this manual are on the description of the ratio methods
and on providing instruction on the use of a forecasting program. The manual
is not intended to address the issue of the use and misuse of forecasts.
Several sources provide detailed discussion of this topic (see for example,
Armstrong, 1978; Pittenger, 1978; Robinson, 1982; Delli Priscoli, 1979; Oak
Ridge Associated Universities, 1977). Nevertheless, it is important to
emphasize that judgments on the analysts’ part are important. 1In the case of
ratio methods assumptions are important in reaching decisions about the change
in the ratio of a smaller area to the larger area -- is the recent past likely
to be more important than the distant past, are there major changes occurring
in the small area which may affect the past trend? These and other issues
must be addressed, and assumptions shaping the small area forecast clearly

stated in the projection.
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Appendix A of manual describes the operation of the program on the Harris 500
minicomputer. The listing of the program in FORTRAN IV is provided in
Appendix B. A revision of this progam for the IBM personnal computer is

planned.
2. Ratio Methods

The IWR Program offers four ratio forecasting methods: basic ratio, average

annual ratio, ratio trend, and OBERs shift share. These methods are described

in greater detail below.

2.1 Basic Ratio. This method uses the relationship between a small area and

a larger parent area at one point in time to generate forecasts for the

smaller area. This relationship is expressed as the ratio of the small area

to the larger area: '

(1 r, = St/Pt

e - -

w
]

small area population

P = parent area population )
t = time

1
r = ratio

Generally, the ratio is computed for the most recent time period for which
data for the small area and parent area are available. However, more distant
data can be employed, 1if the analyst judges that the ratio from the most

recent data available is not suitable.




Forecasts for the small area are computed by applying the ratio obtained in

equation (1) to a forecast of the parent area:

As noted previously the parent area forecast is externally derived. This
forecast is obtained from other forecasting procedures at the local or

national level (e.g. state or local planning agencies, OBERs).

The chief advantage of the basic ratio method is its ease of use. Only one

data value for the small area and parent area is needed in combination with

the pareit area forecast In order to obtain a small area forecast. The

primary potential disadvantage of the basic ratio method in comparison with

the other methods described in this manual, however, is that it permits no use

of information concerning how the relationship between the small area and '
parent area has changed over time. In periods of rapid change, when
fundamental changes may be occurring in the small area, historical patterns of

relationship may not be important. However, as a general rule, historical ,

information about the past relationship of small to large areas can aid the

analyst in making judgments about the future of the small area.
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Example: Computation for population St. Clair County, Illinois using Basic

Ratio Methaod

Tap =S gy/b 80
! S gy = St. Clair County, 1980 (265,469)
, P gy = [llinois, 1980 (11,418,461)
! _
r gy = +0N2325
Sg95 7 F gy * P g

= .02325 * 11,804,539

= 274,456

2.2 Averdage Annual Ratio. The concept of an annual average rate of change is

frequently used by Corps economists in computing benefits and costs. In the

‘ average annual ratio method for deriving small area forecasts, information
about the ratio of the small to large area at two points of time is used to
create an annual average change in the ratio. 1In this way a greater amount of
information is employed in the forecasting process. The average annual method
used in the IWR program has bheen derived from a method presented in White, et

al 1953. The process is presented below:

)y = ryfee g
where:

y = ratio of ratios

[ R etusa
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= ratio of small to large area at time t

t

Teon = ratio of small to large area at some previous time

(4) i = t-(t-n) time interval between data points

(5) A=1 average annual rate of change in ratio of small

?
y -1 to large area

(6) r t+j = r * (1+j(A)) ratio extrapolated j years into future
on basis of annual average change

(7) S t+5 T F L4 * p £+ forecast for small area at t+j

Example: Computation for St. Clair County, Illinois using average annual

ratio method

y =

30/ Tso
.02325

T80
.02357

Ts0

"

.98642

t- (t-n)
80-50

30




l.'“

A = .

9864250 -1

i

(antilog (loy .98642)/30) -1

]

-.000456 (average annual change = (=0.,U456 percent)

T, = Tgg (1 + 10 (-.000456))

= .02325 (.999544)

02314

Tgy * Pgn

1

L0234 % 11,804,539

B
o

73,204

2.3. Ratio Difference Method. The ratio difference method inspects the

change in ratios over time expressed as differences in ratios and projects on
the hasis of these changes. Thus, like th2 average annual m chod, this method
offers the advantage of incorporating historical information. However, wherc
the average annnal change method assumes a continuous slope in the historical
chanpe in ratios, the ratio difference method allows the use of information
abonut flactustions in the ratios over time. The ratio difference methed
presented in the IWR program was developed on the basis of a description ot

this technique in Pickard (1980),

The method allows past ratios tH be weighted according to the judpment ot the
analvst, In the TWR propram the user has two choices for weighing past

ratios, In the tirst option the st recent ratios are weighted mare heavily



as an inverse proportion of this time from the period t he torecast,

second option allows the user to choose weighting factors (e,

ratios equally, weight past more heavily, etc.).

The ratio difference method is presented below:

N, = - . Diff e atios wh
(38) P < T LS Jifference of ratios where
r._; = ratio at some previous interval
(9 t-n
D = & W(D) Weighted average of differences;
t where weighting factors (w) are chosen

by the user or are computed as below

= * . A
(1) ¥ 1 100 factors weighted in inverse
t+n - tj proportions to their distance
‘ in time from the period to be
forecast,
3 = . * o 2CAas ¥ Area.
(1) St+n (rt + N(D)) Pern Forecast for small area

The

e welight all

e




For example, for St. Clair County, Illinois:

rgg = .02357
Coo = .N2553
r7g = .02561

rgy = .02325

De = T ™ Temy
Degogy = »00196
Dgo_7p = -00008

Dyg_gy = —-N0236

Weighting Factors:

For 1990 forecast

Wen oo = 1 X100 = 3.3
‘ 1990-1960
Weo-70 T — L %100 =5
1990-1970
N70-80 = ) £ 100 = 10

1990-1980

Wsoopn = Wso-e0/EW = <18

Yon=70 = Weu-70/Ew = +27

e W70-80 = Wrn-gusew T 00

-
[
[
A .
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¥70-80 (P79-8-) * We0-70 (Pe0-707 * ¥ 50-60 (Psp-p0’
= 54 (=.236) + .27 (.008) + .18 (.196)

= ~.09

= ,02325 - .0009 * 11,804,539

= 263,831

As can be seen in this example, a significantly lower forecast was derived

using the ratio difference method than was obtained using either the basic
ratio or average annual method. This lower forecast occurs because

information from the most recent difference in ratios (1970-1980 period) was

preserved by this method, and was weighted most heavily. In contrast, the

average annual ratio method used information only from 1950 and 1980 to

generate its forecast.

2.4. OBERs Shift Share. This procedure was developed by the Bureau of

Economic Analysis. It combines a ratio component with a trend extrapolation

of historical changes 1n the small area. This latter component is termed a

shift factor and measures the difference in the small area’s change accounted
for by the simple ratio between the small area and the parent area, and the

actual change observed. The method presented below was derived from

Greenberg, et al, 1978.
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The approach is presented as follows:

(12) Spyp = (r  +b (t+m)) * P

In equation 12, the term r_ represents the ratio factor, while the b

t
coefficient represents the "shift" component, showing how the relationship
between small and parent areas has changed over time. This information is
used to modify the current ratio (or an average ratio) Fpe The approach uses
logarithms to compute the shift factor. Logarithms smooth the curve when

rapid fluctuations in ratios have occurred. The computation of the shift

factor b is shown below.

(13) b =N% (logt) *(log r.) -% (logt) * £ (log r,)

N¢ (logt)? - (€ (logt)?

As can be seen, equation 13 is the familiar ordinary least squares formula for ‘
computing the slope of a regression. This approach requires the use of a {
series of historical data. Generally, at least 10 historical data points ,
should be used. )

For example: for St. Clair County, Illinois:

11
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r4
%
I3
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-

- -
Data:
Year t logt (logt)2 I log r logt * log r
1950 1 .0000 0000 .02357 -1.6276 0
1960 2 L3010 0906 02553 -1.5929 -0.4795
1970 3 4771 2276 02561 -1.5916 -0.7594
1980 4 .6021 «3625 02325 -1.6336 0.9836
1.3802 .6807 -6.4458 =-2.2225
b =48 (-2.2225) = (1.3802)(-6.4458)
4g (.6807) - (1.3802)2
= -8.8900 + 8.88965
2,7228 - 1.9049
= ,0065
.8179
=.,0079 (1.008 expressed as natural number)

S90 = (antilog (r80 + b*logl0O)) * Pgp
= (antilog (-1.6336 + .0079 * 1)) * 11,804,539
= antilog (~1.6257) * 11,804,539
= L0237 * 11,804,539

= 279,479

2.5 Summary. Four methods employing ratios to derive forecasts have been
described in this section. It has been established that each method has
different data requirements, makes different assumptions about the

distribution of historical information used to derive forecasts, and employs
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different mathematical procedures to generate forecasts. These differences in

the methods are summarized in the table below. Having discussed the ratio

methods in detail, the next section describes how to use the IWR ratio

forecast program.

Table 1. Summary of Ratio Forecast Methods

Basic Average Ratio Shift
Ratio Annual Differences Share
Minimum No. of Historical
Data Needed 1 2 3
Mathematical procedure Simple Rate of Weighted
to forecast ratio Change Average
Weight of Historical NA Equal Variable
Data

3. Using the Ratio Forecast Program.

The ratio forecast program performs the following functions:

o generates forecasts for small areas using any of the four

ratio methods

o generate a "composite table" of the four ratio methods so that

values can be compared

o makes revisions to data errouneously entered

o generates forecasts for multiple small areas which are

subcomponents of the sdame parent area.
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o reconciles forecasts of multiple small areas so that

they sum to the value of parent forecast.

3.1. Operation of main program. The operation of the program is shown

below. User supplied inputs are underlined.

3.1.1. Initial Data Entry. On first accessing the program, the user is

prompted to enter data:

Computer Prompts Remarks

ENTER YEARS FOR WHICH YOU HAVE DATA

Enter O to Stop Enter years for which you have both a
1: 1950 value for the parent area, and a value
2: 1960 for the small area. To stop enter a 0.
3: 1970
4: 1980
o

IOI

ENTER NAME OF PARENT
AREA: TILLINOIS Enter name or other identification for
parent area (up to 10 characters)

ENTER DATA FOR ILLINOIS FOR

1950: 8738000
1960: 10280000
1970: 11137000
1980: 11418461

ENTER NAME OF SMALL
AREA: ST. CLAIR Enter name of other identification for
small area (up to 10 characters)

ENTER DATA FOR ST. CLAIR FOR

1950: 205995
1960: 262509
1970: 285176
1980: 265469

.
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Enter Years To Be Forecast Enter years

! Enter O to STOP

1
2
3

for which forecast is

desired, and for which a parent

area forecast is available

: 1990
: 2000

H=]

ENTER FORECAST FOR ILLINOIS FOR

1990: 11804539 Data entry is now complete, program
2000: 12263810 exits to main menu.
3.1.2. Main Menu. Seven options are provided in the main menu. The main

menu is displayed in full once, and in an abbreviated form thereafter. The

full menu can be displayed by entering a number other than 1 through 7 in

response to the menu prompt.

Computer Prompts

MAIN MENU CHOICES:

(H
(2)
(3)
(4)
(5)
(6)

(7
! N

ENTER NEW PARENT AREA DATA
ENTER NEW SMALL AREA DATA
ENTER NEW PARENT AREA FORECAST
EXAMINE/CHANGE INPUT VALUES
ACCESS FORECAST MENU

RECONCILE SMALL AREA FORECASTS
END

MAIN MENU CHOICE (1-7)

3.1.3.

Enter new Parent Area Data. Uf

Remarks

See Section 3
See Section 3
See Section 3
See Section 3
See Section 3
See Section 3

the user decides to test the

sensitivity of forecasts using a different parent area (e.g. substituting SMSA

data for stcte data) chocsing option 1 on the main menu will put the user back

into the data entry mcde described in 3.1.1 for parent area data. After

entering new parent area data the program returns to the main menu.

.
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t.1.4. Enter New Small Area Data. Choosing option 2 of the

main menu enables

the user to enter data for a different small area. Prompts are the same as

described in 3.1.1.

3.1.5. Enter New Parent Area Forecast. Selecting option 3 of the main menu

enahles the user to substitute different forecasts for the parent area. This
option can be useful if the analyst would like to compare the small area fore-
casts among several competing parent area forecasts embodying different

issumptions, etc.

3.1.6. FExamine/Change Input Values (option 4). Option 4 of the main menu

enables users to correct individual data entries which were incorrectly

entered.

Computer Prompts \

INPUT VALUES ARE AS FOLLOWS !

YEAR ILLINOIS CALHOUN !

1950 8738000. 5600. ¢

‘ 1960 10280000. 6500. ,
1970 11137000. 6700.

1980 11418461, 8000, Y

FORECAST DATA

YEAR ILLINOIS

1990 12090000. i
2000 13877000.

2010 15380000.

2020 17500000.

DO YOU WANT TO MAKE CHANGES IN DATA? (Y or N):

|

SELECT CATEGORY OF ITEM TO BE CHANGED

et

16
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Y

(1) YEAR FOR WHICH Yol HAVE DATA
(2) PARENT AREA DATA

(3) SMAL!L AREA DATA

{v) YEARS T0 BE FORECAST

53 PARENT AREA FORECAST

The "3" entered indicates that small
ared data is to be changed.

1 5600 Program lists data entries with an
N 6500, identification number.

3 hl00,

4 2000,

ENTER NUMBER OF ITEM TO BE CHANGED: 3

0ld Value = 6700, New Value = Program prompts for replacement
hBOO, number.

MORE CHANGES? (Y or N) If there are more data changes to
N be made enter Y.

DO YOU WANT TO PRINT DATA AGAIN? To inspect data enter "Y", a "N"
(Y or N) N response returns to the menu for
selecting ratio approaches.

3.1.7. Access Forecast Menu (Option 5). The operation of the Forecast Menu

is described more fully in section 3.2. After accessing the forecast menu the

program returns to the main menu.

3.1.8. Reconcile Small Area Forecasts (Option 6). This portion of the

program can be called Into operation when the analyst has generated forecasts
for several small areas which encompass a parent area. Examples include
forecasts for SIC categorles comprising a parent area employment forecast,
forecasts for townships comprising a county for which an external forecast is
available. 1Tt is unlikely that the small area forecasts will exactly total
the value of the parent area. The reconciliation subroutine scales the small
area forecasts so that they sum to the value of the parent area forecast. The

scaling factor used is the ratio of the summed small area forecasts to the

17
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parent area forecast. Each small area forecast is then multiplied by this
scaling factor to generate the reconciled small area forecasts. If the small
areas do not entirely encompass the parent area a '"Balance" is automatically
computed representing that portion of the parent area not included in the
small areas. A forecasted '"Balance" is computed on the basis of the most
recent ratio of the "Balance" to the parent area. This balance is then

treated just like a small area in the scaling routine,

MAIN MENU CHOICE (1-7): 6
RECONCILED FORECAST FOR SMALL AREAS
PARENT AREA= ILLINOIS

SMALL AREA 1990 2000 2010 2020
ST. CLAIR 273595. 283802. 320717. 3550023.
CALHOUN 9121, 9913. 11633, 13324.
BALANCE 11521824, 11970095. 13544650, 15011653.
TOTAL 11804539, 12263810. 13877000. 15380000.
MAIN MENU CHOICE (1-7): \
In the above example, the program has adjusted the forecast values
of two small areas which do not entirely encompass their parent area. ?
3.1.9. END (Option 7). This option ends the program. ’

3.2. Forecast Menu. As noted above selecting option 5 on the main menu l
accesses the forecast menu. Like the main menu, after the user has viewed the l
full menu once an abbreviated form is shown, If the user wants to see the

entire menu it can be accessed by entering any number besides the choices

shown.

18 . !
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Computer Prompts
(1) BASIC RATIO METHOD Section 3.2.1
(2 ANNUAL AVERAGE RATIO Section 3.2.2
(3) RATIO DIFFERENCE METHOD Section 3.2.3 {
(4) SHIFT SHARE Section 3.2.4
(5) COMBINATION TABLE Section 3.2.5
(6) EXIT TO MAIN MENU Section 3.2.6
or
FORECAST MENU CHOICE (1-6):
3.2.1. Basic Ratio Method (Option 1)

Computer Prompts
SELECT ONE OF THE FOLLOWING RATIOS:

(1) 1950 .02357 Enter number of choice

(2) 1960 .02554

(3) 1970  .02561

(4) 1980 .02325
FORECAST FOR ST. CLAIR
RATIO = .02325
1990:  274445. ,
2000: 285123,
2010: 322628,
2020: 357571. i
DO YOU WANT TO RECONCILE THIS FORECAST? Program then asks if this ‘

‘ (Y OR N): N forecast will be used in the :

DO YOU WANT TO TRY ANOTHER RATIO? reconciliation routine - see '
(Y OR N): N section 3.1.8. A response of

"Y" allows choice of another y
ratio. A response of "N" to
this prompt returns the user
to the main menu. !

3.2.2. Average Annual Ratio (Option 2).

Computer Output

FORECAST USING AVERAGE ANNUAL FACTOR OF ~ .00046

e YEAR FORECAST |
1990 273173,
2000 282480. .-
-y
|
. 19 ; '
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DOYOU WANT TO RECONCILE THIS FORECAST? See above in basic ratio comments
(Y or N) concerning this question.

3.2.3 Ratio Difference (Option 3).

Computer Output

DIFFERENCE IN RATILOS ARE AS FOLLOWS:
1950-1960 0019613
1960-1970 0000703
1970-1980 -.0023571

WHICH DIFFERENCE METHOD WOULD YOU LIKE

To USE: 1 As described in section 2.3.
(1) ??bportional Weights User has option of entering
(2) Weighted Average factors. By Entering a "1"
weighting factors are pre-selected
WEIGHTS FOR 1990 ARE: as discussed in section 2.73.
1950-1960 .182 Entering a "2" enables the user
1960-1970 .273 to specify their own weights.
1970-1980 . 545 User-specified weights should sum
to 1.0.
FORECAST FOR 1990 = 263704,

WETIGHTS FOR 2000 ARE:

1950-1960 .231
1960-1970 .308
1970-1980 462 i
FORECAST FOR 2000 = 270071.
DO YOU WANT TO RECONCILE THIS FORECAST? (Y or N)
See comment in scction 3.3.2 concerning this ’

question.

3.2.4 Shift Share (Option 4).

IMPLICIT SHIFT FACTOR IS 1.00769 !
SELECT RATIO FOR USE: 1

(1) 023 (1980) Program offers users opportunity to
(2) AVERAGE RATIO = ,024 use most recent ratio or an average ratio
computed over the historical time period.

YFAR FORECAST [
1990 279332, ’
200060 291746,

DO YOI WANT To RECONCILE THIS FORECAST? See comment in section 3.2.1

(Y or N) concerning this question.




3.2.5. Combination Table (Option 5). In many

compare the forecasts generated by each of the
manual.  Option 5 presents a comparative table
hasic ratio, average annual, ratio ditference,

hasiec ratio forecast uses the most recent ratio,

and shift share

the ratio difference

cases an analyst might like to
ratio methods presented in this
for the small area containing

forecasts, The

forecast

uses the proportional weights method, and the shift share forecast employs the

most recent ratio to serve as share factor.

Computer Output

COMPARATIVE FORECASTS FOR ST. CLAIR

HISTORICAL DATA

YEAR TLLINGIS ST. CLAIR
1950 8738000, 205995.
1960 10280000, 262509,
1970 11137000, 285176,
1980 11418461, 265469,
FORECAST
YEAR TLLINOLS ST. CLAIR
BASIC
RATIO
1990 11804539, 274445,
2000 12263810, 285123,
2010 13877000, 322628,
2020 1538000, 357571.

After printing the comparative table, the program returns to

AVERAGE
AANNUAL
273173,
282480.
318143,
350944,

RATIO
DIFFERENCE
263704,
270071,
302652,
332747,

SHIFT
SHARE
2791332,
29174%6.
331:5¢.
367827,

the main menu,

[f the user chooses, individual forecast approaches can be accessed and

viarious sub=-options in the approaches (e.g. use of different share factor,

differeat basic ratin, different weighting factors) explored.

Similarly, it

the user wants to use a forecast in the comparative table in a4 reconciliation,

the particular forecast must be reproduced by accessing the relevant ratio

forecast option (1=4) in the forecast menu.




3.2.6. FExit to Main Menu (Option 6). Option 6 returns the user to the main

menil,

4. Summary

This user manual has described four ratio methods which can be used to
generate forecasts for socio—economic variables in small areas. It is telt
that these methods offer a means for providing Corps planners with a way to
generate forecasts of population, income, and employment for small study
areas. The IWR program presented offers a way to relieve the computational
tedium associated with using these methods. While the methods are easy to use
and conceptually straightforward, it should again be cemphasized that the role
of professional judgment on the part of the analyst is just as essential in

the use of these methods as it is in using any other forecasting techniques.
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APPENDIX A

Using the Ratio Forecasting Program
on the Harris Computer
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Note that the ASSIGN, 5 =

Appendix A
Using the Ratio Forecasting Program
on the Harris Computer

To use the RFP enter the following statements after logging onto the Harris:

FORTRAN, IRFP NOTE: In this instance nuame of
FR,5 RFP is IRFP

ASSIGN, S5=FORDATA

VXECUTE

FORDATA creates an output file (FORDATA) which can
be stored and accessed at a later date. In this way RFP can be run on a CRT

and the output retrieved and printed later. The output can be retrieved by
bringing it into Editor and listing it.

27
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APPENDIX B

FORTRAN A6 Tisting of RFP
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SHCOONT Iy R A
COMMON L TUWO Tty Jfy s n s ey
[
G v INEUT OF TATA
¢
WEITIC3 120
N 20
ICOQUNT O
JCOUNY ©
T 0
12 FORMATCLX, VERTI yEARD TON WO Yol gt s
LSX,MENTOR ¢ TO syary ..
7 FORMAT I
D0 1G 1A LN
WRITL (3,5 kA
5 FORMAT (T15 12,1, " 5", 5y
READ (3,22 IY{IA
J=1A
IFCIY(IAY JEQ. OGO TO 1t
10 CONTINUL
11 CONTINUE
Q FORMAT(T4)
Jaud - 1
22 WRITE (3,6)
ICOUNT=ICOUNT + &
6 FORMAT (/73X "ENTER NAME OF FARCNT aRrfe 0¥
READ (3,4) (PACICOUNT,I).I=1,2)
4 FORMAT(2A4)
WRITE (3,23) (PACICOUNT,ID) , X=1. 20
23 FORMAT (/SX, "ENTER DATA ['OR™, Lx

DO 25 IA-1,J
WRITE (3,24) IY(IA)

24 FORMAT(T15, 14, 2%, " 1" 5%}
READ (3,17) ALIA)

17 FORMAT (F7.0)

25 CONTINUE
JA=0
IFCIT .EQ. 0)GO TO 26
GO TO 83

26 WRITE(3,18)
JCOUNT=JCOUNT + 1

18 FORMAT (/5X, "ENTER NANME OF SMALL. AREA:" GX)
READ (3,4000) (NNCJCOUNT,I), I=1,4)
WRITE (3,4001) (NNCJCOUNT,I), T=1,4)

4000 FORMAT(4A3)
4001 FORMAT(/SX,“ENTER DATA FDR ", 4A3," NOTC: INCLUDE DECTMAL''"/)

JA=JA + 1
IT2=0
RA=0
DO 30 IA=1,J
WRITE (3,28) IY(IA)

28 FORMAT(T15,14,2X," ", 5X)

21 READ (3,17) B(IA)
IF(R(IA) .LT. ACIA)IGD TO 29

. 62 WRITE (3, 44)
? 63 44 FORMAT (TS, "SMALL AREA LARGER THAN FARENT ARCA. RC ENTEZR™,/)
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v 34
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100 40

118 83

123 70

BTLE, "YEAR", 6X, 266, 6X, 4331

—
- — —-
e b

SV T
ol . I
I ' I I '
o

i ! ST

11 ﬁ' . Y ;'{ l ’ I R A l

TFOIVE LIRS 0D, 00l TO
CONT LRUE
CONT [

CONTIAE
GO TO 43

v FOHO OF INPUT VAl UES

WRITE (3,35 (PAJICOUNT
FORMAT ( CUTINMEPUT VALY

PO 58 Ié=1,.4d
WRITE (2,403 IYL(I&),A01A)Y DOIAS
FORMATITLIS 14,64, F10.0, 64, FL0.0)

CONTINUE

WRITE (3,92 (FACTCOUNT, T3, 1-1,2)

FURNﬁTf'T "FORECAST DﬁT(” I T'r "YEARY  &X, 2A4)
PO 9?4 L=l K2

WRITE (3, 9&) INBOIAY  PCLIAD

FORMAT(TLS I4,6Y.f10 Q3

CONTINUE

#ed CHANGES IN DATA AND WRITING DATA TO FILT Jup CaLls

R S = ]

WRITE (3,81)

FORMAT (/GX,"DO YOU WANT TO MAKE CHANGES IN DATAT Y O Nyav

READ (3,82) IAN

IFCIAN JNE. IHY)BO TO 83
FORMAT (AL)

CALL CHANGE

G0 TO 83

CONTINUE

CALL FPILETIN

IVE-TX )

IVRT-IY (1)

IX=TYE Iyt

FORMAT(SX “PURIOD"  1X 12,757,550
DO 32 IA=1,.)

ROIAY-BCIAY /ACTAD

RA=RA + ROIN)

CONTINUE

AV=R (D) /7RO
AA=EXF(ALOG(AV) /IX) - 1
a0 TN 197

T [Ty
NS TV RO U AU B LRSS 1 T O S

[

RAT SN

e
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et ey Wy




L
Ly i BN -

103

] e
Lo Lon

104

17
142

144

¥ TOAST MU CHOEST (L o O B I0 SUR ACHLe T
YEYTE Lo

CERRMAT DY ToANL CHOTEET D0

LTIn L AETHGL ST co) ANMUGL AVDRAGT RATTOV

T D ITTERECHED A TOne

HER I

3

IFers LoT. 4 L0, 16 LT 1Xan T 24
171

GO TO29 840, La2, Laa, L0L, 700
i DAGTE WATID METHUD =

CONT INUL

MELTE (3,100

WRITE (5, 100)

FORMAT (5K, "CELCCT OME OF THE FOLLDWING RATIDG:", /)
DD 105 LA 1,

WRITE (3.1003% Ta,IYila), Ria

WRITE (5,102 TA, 17018 RUIA)

FORMAT (TS, O 12 "y IX, T4, 3%, 177.5)
CONY INUE

WRITE ¢3,106)

FORMAT (/)

READ (3,80) K

WRITE (3,115) (MNCJCOUNT,IY, I=1,4) , ROK)
WRITE (5,115) (NNCJCOUNT, T3, T=1,4) RO
FORMAT (/5X, "FORECAST FOR™, 1X, 6A%, 75X, "RATIO=" 1%, F6.5, /)
DO 140 ID=1,K2

FOIRY =R(KY *» FOIR)

WRITE (3,127) IYRCIR),FCIR)

WRITE (5,127) IYR(ID),F(IE)

FORMAT¢(SX, 14, 1K, " 1" 1X,F9.0)

CONT INUE

WRITE (3,700)

COTLE A SHIET GHARET,.
CORLINATION TARLE? VL5008 EXIT TO Mal RirNuTY,

FORMAT(/5X,"DO YOU WANT TO RECONCILE THIS FORECAST? (VY OR N):", SX)

READ (3,82) IAN

IF(IAN WNE. LHYIGQ TG 1351
CaLL FRECON

GO TO 187

WRITE <3,701)

FORMATC/5X, "DO YOU WANT TO TRY ANDTHER RATIOLY OR N):,5X)

READ (Z,82) IAN

IF (IAN WNE, 1HYXGO TO 187
GO TO 95

CalLlL CDMF

Go 10 187

CALL DIFF

GO TG 187

Catl SHIFT

GO TO 187

x5% ANNUAL AVERAGE RATIO swx

WRITE (3,1390) (NNC(JCOUNT,I), 11, 4) Ak
WRITE ¢5,150) (NN(JCOUNT, I),I=1,42 AR

FORMAT(SX, "FORECAST FORY,1X,4A3,1X, "USING AVERAGE ANNUAL™,

/" FACTOR OF",1X,F7.5,/

#/T15, "YEAR' ,8X, "FORECAST")
DO 160 IB=1,K2
XI2=FLOAT(IYRBCIP) - IYE)

194 CeTRY N
.
4;-— P . -
* -

(B-3)

- o ——————-

e

{
‘
'
!
} =
L
i




- T T e
FOIRY=(RCA) = (1 4 XI2 » ad)) & FOID)Y
WRITE (3,457) YL F IR
i WRITE (5,157 2y IR ,
FORRAT(LSX, T4, 6%, F9.0)
CONTINUE
WRITE (3 )
W £ TAN i
HTIG0 YO OLE7 '
: !
=;, O)GD 10182
B! - eU
FORMAT (/ ',“MAIN MENU CHOICE (1-735  OR O TO SEE MENU",SY)
50 TR 706
LGNT'QUE
TTE (3, 1000
‘-m“r\.ax MU A7
2} xn; N* & DATAY, /
5 |'—‘| |... 1. DaTHY
AR A FQp ltﬁGT"
VALLDDY, /
1150 TR 102 '
LY
i
|
' - s RATIO DYCCSRUNCE SURBRDLT TN wts ’
i SURROUTING BTFF ’
‘ e
‘ COMMON ONES J, DOLSY  ROLEY TV LG, K2, 1Y ﬂ‘, :Af., ,
N O
; 00 FORMATC/5X, UDO YOU WART TO RECONCILE THIS FORECASTY, S )
LROTOOR NY Y i
no FORMAAT (AL
| ANNT-ILOATCIY (DY)
; ANNDFLOATOIY (43
‘ Kt

DO 2B0 IR, KS
G(IE}”F(TE + £y - Rorgs
BN DN ¢+ DI ;
250 CONTINUL

D3 XNH KHRE
930 é '
DO 255 ID.1.KG

D2 CIY IR 4 1)

TVein o snd

DI DI+ D2 -
CONTTMIL z
TECIT? JUT. QOGO T 273 ?
BRITE (3.260)

WRITE 5. 260) (B-4) |

FORMAT (DX, "DIFFIRONCES TN RATING ARE AS FOLLOWS: " .

DO 270 IR LK

WRITE \u.“mJ) IYOIDy, IVIID ¢ 17,0010
LIRS A

WETTE (= QAT TYrThY T2 Tr
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FORMAT (/7 THUIGHTED AVERAGE METHOL" /73

WRITE (2,300)

FORMAT (G "IRTER WEIGHTING FACTORE FOR DIFFERENCES:", /)
AN 0

DO OZi0 TR L, US

WRITE (3.315) IWV(IRY . IY{IG + 1), Dail)

FORMATCTAO, X4, ", 14,5X,F9.77

READ (33,3200 WrHaIe) (B-5) &
FORMAT(F4.3) s
F3A=WM IR =« DIRY i
Fan=F4n + FI4 L
10 CONTTHHE
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L
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e 382 RY=ALAG(R(IE))

[}

e
g imd P2
»
(e
2
n

SN WD

WRITE (3
FORMAT (e, "0 ACTURS b o _;
LATLE RO SY L Coa T L
DO R0 0 1.RE
WRITE 3 31m)
WRITL €5, 7350 ST et L T

S PRRMATCTLD. fa," " Lh 0 b7

30 CONTINUEC

WRITE (2, 2340) CNNCICOUNT, 2 0 1,

3 WRITE (5. 2400 (NNOIOOINY .7 o, a0

139 340 FORMAT(SX, "TORLCAST [ORY, 04T W e

349 15X, "WETGHTED AVERAGE ", /)

341 RO 250 IR 1,42

342 FOIR) -0

343 PAT=FLOATCIYRATRY 3 L0 I

344 FOIRY = ((F4n & RLLY + RiJY)

345 WRITE (3,245) IYRCIR) P

346 WRITE (S,345) IVR(IRY F(I
345 FORMAT(TIS, TA4,SX, 11,00

348 350  CONTINUE

249 WRITE (3,700)

350 READ (3.82) IAN

351 IFCIAN JNDC. 1HY3GO0 TO 257

352 CALL FRECON

353 IT2=1

354 GO TO 352

355 352 CONTINUE

35 RETURN

357 END

v
“ra s

L O Ll ol L LN D Led
YRSV VRN CUR PN Y]

359
360

®xx GHIFT SHARE METHOD SURROUTING wxx

SUBRODUTINE SHIFT '

] jor Mer N o]

342 :
363 COMMON /ONE/ J,DC15) R{LEY, TY{L5) K, (151, {
364 LWFCL15), A, RC(20,20) ,WTLCLS) JWT OIS 1Y L4, i

365 2JCOUNT,AC1S),B(15)  RA i
366 C

367 D1=FLOATCIY(2) -~ IY(1)}

348 SIX=0

369 700 FORMAT(/5X,"DO YOU WANT TO RECONCILE THIS FORCCAST™,

370 1"CY Ok NY:™) }
371 82 FORMATCAL)

372 WRITE (5,401)

373 401 FORMAT(//,1X,"SHIFT SHARE METHOD USED", /) '
374 XY=0

375 5XY=0

376 §X=0 ‘
377 §Y=0 !
378 DO 400 IE=1,J
379 DT=FLOAT(IE)

380 DYX=ALOG(DT)

381 SIX=GIX + DYX#x2

i
383 XY=DYX # RY '

3 384 SXY=8XY + XY ,
‘ 385 §X=8X + DYX ,
| - 396 SY=SY + RY
! 387 400  CONTINUE )

388 AVE=RA/.)

389 DNUM=(J # SXY) - §X = §Y

390 DENOM=(J * SIX) - SX#x2 (B-6)
3?1 BE=DNUM/DENOM : ‘
392 BA=EXF(BR)

393 WRITE (3,405 PA ;
394 WRYITF (% 40%) ba
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FOTRY LR AL Ont BL Al ;
&30 CONT (]

DO o4y I
WRITE 3.
WRITE (5,425 0
G2 TORMAT(TIS Lo, 5
421 CONTTNUE
WRITE ¢3,7C0;
READ (Z,60) Tan
IF(IAN WNL. 1HYY G0 T
CALL PRECON
GO TO 445
425 CONTINUE
PO 440 TA-1,HD
FCIA)=0
BOL-FLOATCIYR(TAY  LY( D
F2C-R21/D1
FOTAY=EXFCALOGCAVED 1 (PR & ALDGIF2C Y « Pona
WRITE (3,42% IYR(IAY, Y (L&)
WRITE (5, 42%) IYR(IAY,F(TA)
440 CONTINUE
WRITE (32,7000
READ (3,803 TAN
IFCIAN WNE. IHY)BO TD 440
Call PRECON
445 RETURMN
END

£30 RECONCILYATION CURROUTIND

O0an

SURRDOUTINDG RIZCON

O

COMMON /ONE/ J,D(15), k(18,1
LWFC15)  JA RC(20,20)  WT1 (1)
2UCOUNT  ACLEY  ROI%) RA
COMMON /TWO/ TCOUNT,FACLS, T SURR REOIS: IV fn PROIEY 5001

e 449 C

- 450 DIMENSION SAFRCD0.20) P20 (15)
" 451 RRAL =(A(J - SURRI/ACDH
) 452 1C= JCOUNT

- 453 DO 510 18- ,K2

44 BF(IRY=F(IR) = RPAL

| 455 510  CONTINUE

. 456 DO 550 IR=1 K2

M 457 ASUM=0 (8-7)
1 458 N=0
Cox 459 SUM-0
2 440 SHMI =0
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S04
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620
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o
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T LN
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Do LN
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el dh L TE e

SN TN

DG LT R SRR [

¥ AN S 1Y RV R S A

St et

TONT INUY

WRYTE (B 500y (IalludnT b1
WERITE (5 S00) (PNCTEQUNT Ty, 0 0
FUHmanTIO,”REUUNVIifD FORIUAGT O DAl aRDAg” s
L, "TARENT AREA l< 6D

SYTID (32,5000 vJ)[' B ',,'GUM iR
WRITT 'J wl POOTYROIGUR Y, IOUD oL

, 1
B0 NT0 10+

WRYTD (3 CNNCTE, I, T 1, 4) ;;arrfxr,‘> JID- LR
WELTE (5, ENNOIC IO .0 L 4s (OAITCIn, T0 IO 1 K2)
CORMAT (TS, 4%, 77 P00

CONTINUE

WRITE (3514 (REIID) 1P 1rur>
WRITE (5 516) (RRCIR), 1D ;
FORMAT (TS, "RALANCE™ 8X,

WRITE (3,595) (FCIR), b
WRTTE (5.595) (FCIRY . TR-1. 100
FORMAT (/TLO, "TOTAL" 5X, G{%

IFCKD — S)520,590,580

WRITE (3,610 CTYRCISURY, [SUR-6,12)
WEITE (5.610) <TYBCISUR) . IGUR-&. K2)
DO S5 I16-1
WRITE (35150 (NN(IC, T,
WRITE (5,515 (NNCIC,T

CONTINUE

WRITE (3,514 (RRCIPY, IR -4, KD)
WRITE (5.518) (RRCIR).IB: 6, 1D
WRITE (3,595) (FCIR), TR 6,02)

WRITE (5,5%5) (FCIR), I0=&, KD

[F(K2 - 10) 590,590,587

WRITE (3,620 (IYR(ISUR), ISUD=
WRITE (5,620) (IYRCISUR),1GL
DO 586 IC=1 N

WRITE (3,515) (NNCIC, 1) L1514 (SAFRCIC, IDY, ID=11,K2)
WRITE (5.515) (NNCIC, D), I-1.4) (SAFR(IC, (D), ID=11,K2)
CONTINUE

WRITE (3,516) (RRCIR),IR=11,KD)

WRITE (5.514) (RB(IR) . IR=11, K2)

WRITE (3.595) (FCIR),IP-11,K2)

WRITE (5.595) (F(IR) . IP=11, K2

FORMAT(/TS, "SGMALL AREA" 3x SO TA) )

FORMAT (/T5, "SHALL AREA" X 507X, 140 /)

RETURN

END

I 140, (GAFRCIC, TD),ID=6,K2)
Tl a) (SAFRCIC, T ,,ID o TK2)

11, K2
b*ll H2)

% CHANGLS IN INFUT DATA CURRDUT LN sx-
SUBROUTINL CHANGE
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720
72
Elale)

Py
721
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1099
1100
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C
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L

C

1300

1305

1313

WRITE 43.0079) 1YROIA) P Ta)
FORMAT (T15, €4, 6X,1710.0°
CONTINUE

GD TH 1080

RETURN

END

vxy PRE- RECONCILIATION SUDRDUTING &
SUBROUTINE P'RECON
COMMON /ONE/ J,DC135) ey 1Y

TWEC15)Y, A, RC(20,20)  WTL(LS)
2A(15),R(15) KA

DO 100 I-1,4
NNCJA, 1) =NNCJCOUNT , )
CONTINUE

DO 735 IB:1,K2
RC(JA, IB) =0
RE(JA, TR =F (1R)

CONT INUE

RETURN

END

wsx COMPARATIVE FORICAST SUBKDUTING ev:
SUBROUTINE COMF

COMMON /ONE/ J,DC1S) RIS IYIL5)Y 100 TYR 1)
LW (19) , JA,RC(20,20)  WTLC15;  WT (4 :

DJCOUNT , ACLS) , R{15), A
COMMON /TWO/ TCOUNT,Fe(LS, 20 SUNR, KB(LS:

XY=0
SXY- 0
SIX:0
§X=0
57 =0
{G=0-1

DLI=FLOATCIY(2) ~ IY(L))
DO 1300 IE=1,J
DT=FLOAT(IE)
DYX=ALOG(DT)
SIX=GIX + DYXxx2
RY=ALOG(R(IE)
X{:DYX # RY
SXY=GXY 4 XY
5X=6% + DYX

SY=SY + RY
CONTINUE

DNUM:= (J % GXY)
DENOM=(J « $IX)
PU= DNUM/DENDN

DO 1305 I8-1,K2
SS(IRY-0

F2A FLOATCIYRCIRY TV (D))

SECIP)SEXF(ALOGIR(I) ¢+ (BY & ALODI DAY ¥ 1iIp)
CONT INUE

DO 1320 IA-1,K2

DO 1313 IP K3

WiLeIp) o

WTCIe) 0

DCIR) ROID » 1 ROLDD

CONTINUC
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1200

1204
1205

1207

DEAR G
S1A FLOATCIYEL LN TV D
DO 1315 18- 145
WTLCIR) = (1. /F
SURL=SUML 1 W
CONTTHUE
RO 1217 101K
WTETRY (WT LI OUnL
DEAR-(WTCIEY © B(IR3) ¢ DRAN
CONTINU
PWITAY.
PUCIA) = fR(J) T
CONTINUE
WRITE €3, 10000 (NNCJCOUNT, T3, ]
NN(JCOUNT, 1), 101, 4)
WRITE (5,1200) (NMCJCOUNT, 1), T
LTONNCJCOUNT I3, T5L, 40
FORMAT (X, "CORFARATIVE FORECS
15X, “HISTORICAL DATAY, //5X, ™
DO 1205 IA=1,.
WRITE (3,12043 IVCIAY ALTAD
WRITE (5.1204) IYZIAY . ACTAY, BILAD
FORMAT (5X, T4, 3%, F10.0, 4%, I10,0)
CONTINUE
MRITE (3,1207) (F6CICOUNT 1),
WRITE (5,1207) (FACICOUNT,T
FORMAT (/5% , "FORECAST "/, 12X, )nc
1URASICY,
16X, "AVERAGE", 7X, "RATIO", 7X, "SHIFT" .
2732, "RATIO", 7X
DO 1209 IR= J"“
XI2=FLOATCIYRCIR)
TERP1=R ()P (IR)
TEME 25 (X T2AM) +1
TEMPZ=TEMF2xR ()
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S0 TEMP 4= TERE TR (TR)

761 WRITE (3, 1208) IYRCID),FCIR), TRARL,
747 ITEMFG FWCIRS , G5(IR)

7@3 WRITE (5, 1208) IVRECIRY ,POIRY TERFL,
76 LTEMES , PUCTRY 86 CTE)

7ud 1208 FORMAT(SX, 14, 3%, F10.0, 4%, F10.0,3%,F10.
766 12X, F10.0)

767 1209 CONTINUE

748 RETURN

749 END

770 ¢

771 C wex WRITE DATA TO FILE SURROUTINE #ns
772 ¢

773 SURROUTINE FILEIN

774 C

775 COMMON /ONE/ J,D(L5) RC1S), IV 157 K2
776 AMF C15) , JA, RC(20,20) , WTL (15} WT (15, F o
777 2JCOUNT AC15) ,BC1%) R

779 C

779 WRITE(S,900)

780 900  FORMAT(1X."IWR RATIO FORECAST FROGRAM.
791 LUHARRIS 120 SYSTEM Y MARK DUNNING
762 2UVERGION 1.1 JANUARY 19847, 7/

703 WRITE(S,935)

794 935 FORMAT(//, 5%, "INFUT VALUES ARE AS FOLLOWS:
785 1715, ”TEﬁh”,SA PFARENT AREA", 5X, "GMALL
786 DO 955 Ia-1,J

797 WRITC(S, D400 TYCIAY,ALTAY,BLIA)

788 94 FORMATCTLS , T4, 6X, P10, 0,4, Fi0.0)

789 955  COMTINUC

700 WETTE (8 00
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EOF..
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FORMAT(//,T23, "IFORECAST DATA", //T15, "YLARY 5X, "FARCNT ARCA", /)
DO 994 IA=1,K2

WRITE(S,996) IYRCIAY P (IA)

FORMAT (TS, 14, 6X,1710.0)

CONTINUE

RETURN

END
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